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(54)Ti(le: PROCESS FOR THE PREPARATION OF OPTICALLY ACTIVE 

2-[6-(HYDROXYMETHYLH,3-DIOXAN-4-YL|ACETIC ACID DERIVATIVES 



(57) Abstract 

A process for the preparation of optically active 2-[6-(hydroxyrncthyl)-l,3-dioxan-4-yl]acetic acid derivatives, which comprises 
subjecting an enolatc prepared by reacting an acetate ester derivative with either a base or a zero-valent metal to reaction with a 
hydroxybulyric acid derivative at -30 °C or above to thereby obtain a hydroxyoxohcxanoic acid derivative, reducing this 
hydroxyoxohexanoic acid derivative with a microorganism into a dihydroxyhcxanoic acid derivative, treating this dihydroxyhexanoic acid 
derivative with an acetal-forming reactant in the presence of an acid to thereby obtain a halomethyldioxanylacetic acid derivative, 
acyloxylating this halomethyldioxanylacetic acid derivative with an acyloxylating agent into an acyloxymethyldioxanylacetic acid 
derivative, and subjecting this acyloxymethyldioxanylacetic acid derivative to solvolysis in the presence of a base. 
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reus) I FO0 7 2 7, 7 s s< V ^"T^ "t ^ ' '^V-tr — — • s<=? ^"f ^ - 7 

7 ~? }) — (Debaryomyces hansenii var. fabr 
yi) I FO0 0 5 8, 7t h V $> ■** ' ^ V * (Geotr ichum 
er iense) ATCC 2 2 3 1 1, 9 9 >f ■ -fizf^^ — ? (K u r a 

5 ishia capsulata) IFO0 7 2 1, ^ / W ^< o -r >f -fc * • 
/U=Jf T5?^(Kluyveromyces marxianus) IFO02 

8 8 , t^7 • tf't*;* (P i c h i a bovis) IF0 1 8 8 6, 

v>— -v •yN7 P n^'^T(Yamadazyma haplophila) IF 
O0 9 4 7, t°3tT • * >-Zf=7 7 is^- 1/ ^ (Picha membran 

10 aefaciens) I FO04 5 8, n — Kh A =7 ' 7 ( R h o 

dotorula glutinis) IFO1 0 9 9, fy*a-7^t7- 
ir ( S a c c h a r o m y c e s cerevisiae) IFOO 

7 18, i/'/^7^ b^JK y ■ ^^tv- (Schizoblastos 
porion kobayas i i) IF01 64 4, ^t^fV ^ • * 7 "7 

15 ir~ — (Candida claussenii) 1FO0 7 5 9, 7*'< V * 
■v ir • n s<J\sy- -f — (Debaryomyces roberts i i 
) I FOl 2 7 7, f =>' if ^^nv^t^ • n £ i/— (Zygosaccha 
romyces rouxii) IFO049 3 £?£rffl V^S CL £ So 

7'Ut'/^f y • J^^^^-n^. (Brevibacteriutn 

25 stationis) I F O 1 2 1 4 4 , ^ JJ^^^^'J "7^ * 7^ = 7^ 
-^^.(Corynebacterium ammoniagenes) IFO 
1 2 0 7 2, =1 y 7 1 y • 77^iry7. (Corynebacter 

ium flavescens) IFOH136, ^U^^fy)^-/ 
^ 7J A (Corynebac ter i urn g 1 utami cum) AT 
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CC13287, a Y y ^) ^ ■ =^ 'J ytf ]J ^ (Rhodococcus 

erythropolis) IAM1474 ^^'Srffll^r t/i 5 T*# -5» -tb 

H'fsr-C^^ffi L 9 5„ fc£x.fi\ ^3-^, T^h-^f 

iKo^J-J: «5tf*9 r tis-ct, pH4. 

15 0-9. 5, fflfi[«SK2 5*COfSffl-C, 0~9 6l*ra*# 

20 ^Mt5r LV> 0 

nbtizftmmfr. Rmfe&mtmm. mmmm^m, mmitm^r^nm 

KJC&^FOffl.flri±ii«l 0-6 0*C, #*L<li, 2 0-4 0°CT*fc<9 
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«J:^\ gf&il'roMiStto. oi~5 0% (w/v) *>>#£L< 

% J: «9#£ L< fi, o. i-3 0%tfc5o 

7? F ■ 7f-^^ K (NADH) „ il^cM^^^^T ~ K ■ 7f 

-y^^^tf K^t (nadph) foI^ilf^Ptsrtt-i:^ 

t>£<, NADH, NADPHSr^J^i-5SJ«?^Srife<kM<Z5Wr»*i t t>«-R 

Sr^fjti-SBS^NADSrN ADHtiliB5c'f-SSlS^^», ^/u = — *Jtt;fcJ|fBNfc 
i-^> 3 -^i^^n; 7^ ^^t5P?,CNADifcftNADPl:N 

25 t h'c77^> f/W;^if-> Kfc ^©7M£^@fcW«ftiS&£rSyjPi~£ r. 

t ^-C#5o 
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Ig (3) 

*IgK*5^T, It (2) T#fc*Lfc» TIB— (V) ; 



OH OH 




CO2R 1 



(V) 



T-i^5 (3R, 5S) ^OiWat^ftS^t Kn^r^^t^^ 
T'*Q.Si--5r ir(Cii9Tf2— Jft* (V I) ; 



20 




(VI) 



C0 2 R 1 



t'g^jis (4R. 6s) te^s&fag&w-r*^* yf/ui;rf-*t-^»K 

25 SI««cS:813t-rSo 
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yXT/Uft H\ i?* b *t is * * ^ * 2, 2 - is * h * 2-^ h 

^v^c-O', i, l -v 5 ^ h3r^>? a^^rlf^^^^tt*^tt-5 0 b< 

*/u*>-$Mg<£> ; ml mm. *v^m<Dmmmmfrmrt'h 

f^tei^** u< no. ooi — o. s^tx-fo!), «t'9« : *U< 

teo. oo5~o. i ^e/i^fi-efoSo 

25 y ^ p Px^y^^P^y^i ; ^^f^*^7 5K, 7th7 5K, 
jfc/VAT^ K, Tir h— h y /w*SE<7>^£3fc^i$8£ : is* ^/W^/u^^ > K, N 

^f^lf^n^o JzfBWflR^fflttt. Wfflv^ti<, 2t^±5rffflL 
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XII (3) <DKJ&ja#«\ - 2 0U^10 0t, £p£ L < f± 0 6 5 0 
IS (3) ti«toT#bixS, TIB-«SC (VI) ; 



25 t e r t-^f/H, ^^iWl^g, 7i-/l^I, ^y^/l/S, P ~ ^ 

R 4 , R s tt, SV^ir^Lt^WLT^TtJ:< 1 #'J;tte\ R 4 



15 




(VI) 



20 
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11(4) 

2|cXSii*5V>T, 1M. (3) TitbtL/c., TIE— (VI) ; 



5 




(VI) 



■C^StuS (4R, 6S) ^3t^ieg«:^i-5^u ^/U>?^-^r-^ = /^^ 
II); 




25 -C*£*L5 (4R, 6S) <£<D3£&g6il£W1-5 T ~>/1^^>t< l*" 

r wTR 3 fi, Am, mm& 1 ~ 1 zcdt ^sr^m, m.m%i6~- nwru 

/Ug, xf/ug, n-^ntVl^S, i -^ntVUS, n - T^A'S, ter t 
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15 



20 



II (4) iZ.$$l-fZ>T -sflsiTsZ- i/ikft] t LT, 0«;tH£T1B— ftx^ (XI) ; 



T^$ti5 4a7^ = ^*^y|timt-#5, R'\ R'\ R l \ R M 
^^/I'S, n - 7°d f ^S, i-^ntVixg, tert-^^ 

*i/itmt LT, 0»l;ttfTIS— jftSE (XII) ; 




(XI) 




15 



(XII) 
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T-2?£i-v<5 4B.T^^:— ? A^tTBE 'fiSt^ (X III) 




o 



o 




M 



n+ 



(XIII) 



10 



15 



20 



o T Srfc £.ffi*g $ tttz i> CD t? fo 5 „ 

±f6 4«ftTV^=.!>^^{w^l/>T, R'\ R'\ R'\ R 18 te, ^frh^i\$fe>iL L 
mm&l ~1 2<Z>T/V*^Ss i^m^C6-l 2 COT U -;HXBM7 
~ 1 2 COT^/U=3r/VS^T-fe 9 , Sf^W^tt, ^^/U£, n-^a 
tVUg, i -7"Dt>S, n— ^"^/l^S, t e r t— n-^^A- 
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-T/f^g, t e r t-yf/^l, n-t^fM, 7^-/1^, t7f/>S 
5 f/uST*fc5o 

IS (4) <7>&.fciZ&\,^T , ^lt»^iSr^j|l^fflT# 5„ ±ffl*T 

^ ; ^if /n-f /u, f h 7 t Kn 7 7 ^, 1, 4 * =f- 

KST'f/^rox^T/U^^I ; ^k^^^V, ^0P*/K 1, 1, 1- 
h y ^ o pi^y^n ; N, N-y^f/^W^ K« Tir 

K T 5. K,'*W? H\ 7t h - h U z^^tiM ; f /^^* 

±feffflLT"bi^. «f*L<tt, N, N-y ; ^f/^/l'A7^ 7t h7 

K, n-^wo y Ky, ^^r-^^^/i^y h y T 5 K^CO^^d h>t* 
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1*1 (4 ) tf>S£c? 0°C7i>><b 2 0CC, L< h* 5 0*C*»e> 15 0 

io as, H B B #r*f§!k arose, *7A^7hf77^-i-)is^?ffiia!)ii 

IS (5) 

^Ill^lo^T, Ig (4) -C#&*xfcTIE— «£C (VII) ; 



15 



20 




C0 2 R 1 



(VI I) 

Tt$tl5 (4R, 6S) i^(DS:^BHIl$rW-t"5T ^/Uv/^-dr"^ 

(I) ; 
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X-mZfrZ (4R, 6S) ^0±^EIIrtt5t KD=>fv/^^^^t- 

urn (s) <Di}\immftffi\z-}o\,^Ti&m-?% z>m.mn, mm^tcnmm^.^. 

5 MfbthD^A, 7k®tffc#y?A, 7K^k^^v">^s 7Kg*Hb!^? 

io u o. ooi mmfrb 5 mm. &t. l < te, o . oi ^S7i><b i . o ^ft-e 

15 J— /K /K ^y^nWA'a-^ if ^ h 

~x/K fh7tKP77^, 1, 4 — C^Tj-^rihV, /f/Ut-7'f/l'X-7 
, ^nn^/Ui*, l, l, l - h U ^ n ^ v^<7)/M3 y ^^^JSE ; i/^ f 

25 ^^WbitSo 

Ii (5) WSlSfiSU, - 2 0°C/>P<b lOOt, u< i o°ca>e> 
5 0 c C-Cib'5 o 
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io %w*mM-fz>tiv><Dm&<DMm 

KT, ^JfeWcJ: >9*3§i?fl££ e>(~s£L< 
3?*£#<J l 

15 (5S) - 6- ;PD-5-t Ko*->- 3 y^^r -th^Bfe t e r t - 

7;v #i^T n - /w ^ A ^ n i) K<£> h V/t 1 h =7 t Kn 
7 7 >- (MStfc 1:2. 5 ) (1- 8 m o 1 / k g ) 16. 7g (3 

O mm o 1 ) Wt¥¥T 4 O'Ctf, V/n fcVl^T ?V3. 34g (33m 

20 mo 1) ?:gTL, tft7^v")A^ V/ptVwr; K«*rWU*bfco 

(3 S) -4-*nn-3-C KD^i/SSSif^ (#f*fl 1 7 2 3 7 2 8 
-^•P^JM^) 1- Og (6. Ommol) tWKt e r t - ^f ;H . 7 4 g ( 
15mmol) ^5. OmL©v^^ h^^^yHiiSL, T/l^'^^ia^T 

, o~5tt?«t«!Lfc 0 3w«f^tcjfe^as8LfctiL'fb^^'>^A^-r yya 

25 f/i^T 5 K?f££:3B#Eil3>ttTiffiTU $ h\z. 2 0 °CT" 1 6 B#^jt# Lfc 0 
BiJtf>5g*-C*. &1&&7. 88g, *20g, gt^m^/U2 OmLSrJf 

Ufl^H? 1*9 P7h/77^- (Me r c kttgiK i e s e 1 

> _ 0008011 A! I > 
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g e 1 6 O . ^=^-9-^ : H5R:c^/V = 8 O : 2 0) I'TfgL, ( 5 S) - 6 
Kci^->-3 -^-^•y^^if^®? t e r t - ~f=f-/V 1 . 14 

'H-NMR (CDC 1 3 , 4 0 0 MH z/ppm) ; 1 . 48 (9H, s) 

5 , 2. 84 (1H, dd), 2. 91 (1H, dd), 3. 05 (1H, bs 

), 3. 41 (2H, s), 3. 55-3. 64 (2H, m), 4. 28-4 
. 3 6 ( 1 H, m) 

ttmm i 

10 (5S) -6-^oP-5-t Kp 3 -^"^r y^^rih^^ t e r t - 

(3S) - 4 n a - 3 - t Kn =if v'g&^ar^/u i . o g (6 . 0 mm o 1 
) t e r t --Pf-fr 2 . 7 8 g (24 mm o 1 ) £■ 5 . 0 mLOf h 7 

tKa77>l:^IL, 7;^y#ffl^T, 0 ~ 5 °CT jf # Lf;i„ 
15 'Jf-*Ai?>f yy°o tW7 ? K2 4 mm o 1 ^^(DT h =7 t Ko >^^Sr 

8IJW*»T, S&I* 6 . 3 1 g % * 2 0 g x gfcg^^/U 2 0 m L Srift^S-fr 

20 m&%i/V 1df>Vtl7J*>? Y 7=7-7 J — (Me r c M±fi|K i e s e l 
g e l 6 0, — >- : ftfift3i^/U= 8 0 : 2 0) K Tiff 54 U ( 5 S ) - 6 
-^□a-5-fc j.-xa ^ ^_ 3 — ^-df- y^s.^-^^^ t e r t - zf^/U 8 6 m g 

25 MM&l 2 

(5S) -6-^oo-5-t -3*-3r y — =«f t e r t - 

(3S) -4-^nn-3-t FD^f->iixfyl/3. Og (18. O mm o 
1 ) <t t e r t - y>/U 5 . 22g (45mmol) <b ^ > £ A 
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6. 86 g (7 2mmol) 5:10. 0mL?)fh7t Fo77^W)ill, 

7i K9 0 mmo 1 S^cDy 1 - Kn7 7«?r 1 SflS^ltTiTL, $ 

5 mi&mz 1 . 7 g , 7k 3 0 g . x^/V3 OmL^JIS 1 ^ 

i^EET-e^^@*L, (5S) -6-^nn-5-t Kn^->-3-t 
^y-^rt^te r t -7'?-/l'%'gtrfe&(D®tf:V!)Z 5. 6 2g#fc 0 

10 = ^^v- — ;V 5 CN - R (4 . 6 mm x 2 5 0 mm) , : 7k/7ir h =■ 

h y = 9 / 1 , 5E& : 1 . O mL/m i n N fetti : 2 1 0 n m. 77 7 -M&S 
: 4 0°C, ) T^tfTbfc^H^ K/£4X3M2 6 5%T-fco*L 0 



21160* 3 

15 (5S) — 6-^t3t3-5 — t Ko^rv- 3 -^~^r y^^-tf-^ift t e r t — 

T^^^#El^Tn - yf^U ACD^^r-th>-^^t ( 1 . 6 m o 1 / L) 
150mL (240 mm o 1 ) (C, UStlTSfC, if 4 yzfv f;U7 5^26 
. 71g (2 6 4mmol) trf7t Kn77^18. 8 g frh t£ Si&if&S: ' 

20 iTU yf-7A-^ y^n tf/VTS KiRSrWKLfco 

(3S) -4-^on-3-t Kn^->iltxf;H 2. 5g (7 5 mmo 
1 ) tgt&t t e r t — ■7f=$~j\> 17. 4g ( 1 5 Ommo 1 ) &2 OmL©7 h 

n h'n77yi:S«L, T/v^vMSST, o-s'c-cif^bfco -w^-^c 

(d, t e r t -^^/Wv^v-^A^ P KCO WU^^/^ h 7 t h'P77 

25 > (mfilt 1:2. 5 ) U&mm ( l . 8 m o 1 / k g ) 42. 9g (75m 
mol) Sr3 0^>ltT«Tt, $ £ Id 5 tT 3 0 ftWft bfc 0 rrl:, 

ti 6i^ra«^bfc 0 

5S'Jtf>S3§T% $B&®£6 0 . 3 8 6< *3 1. 3 6l ^xf;V5 0mL?r!l 
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0i5fe#m, «IETK:JS8£«r©*U (5S) -6-^no-5-t Kp^/- 
3 -^-^r y-^^lf^^ t e r t - T'^^^'a tf^fe<0?ffitt^^ 2 2. 0 g *f Ac 

rwtooRjc£:itX^«rllJfiW2^l2tto^ffi{iJ: 9 #tfr L fc. £ d 5 , 7 8% 
5 "Cifcofco 

(3R, 5S)— 6— ^nn-3, 5 -v?t Kn v"^=*r-y->-@? t e r t - 

10 Hij|2cDA^lfe5 OmL5:5 0 0mLtKP77^3|:AtiSII, M 1 

fcofc. r.O**«t36>tj3t«£?^lltliJ:oTfiflcft««), (5S) - 6 n n 
- 5 - t Kb*5/- 3 -^V — ^rlf^ t e r t -7=f-/V 1 l-IS* 

ro^rjfe^T^fft) 1%, ^V^-72%5 0mMyyiS!iSi (pH6. 5) 
15 2 5mLl:iSiiL 1 5 0 0 m L P 7 7 ^ = ^ A*x~C 3 0 «C, 2 0^jit 

g?ai^vMB a hf^^^— (# : ^-^7^X^^tti^=i^ 

?^5CN-R (4. 6 mm x 2 5 0 mm) „ : lmMyyiM 

ffi/T-fe h~ h y/V= 5/1 , ifijg : 0. 7mL/m i n, tfcttl : 2 1 0 nm 
20 . jJ^M&m: 3 0t, ) T'^UT, RJC*«3 J: V^rfc bfc (3R, 5S) 
-6— 5 - v?fc Kp v"^3rlJ- >"g£ t e r t —Zf'f-^OyiPT^^r 



25 
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(3R, 5S)-6-?Dn-3, 5 - *J t K a * ->^=r ^ is&i t e r t - 

5 /yi (Candida magnoliae)IFO0705 £rfi£S L , 3 
0°C, 5 v vm x &W5 0 0 r p mliT 2 4 Lfc 0 ig^*&T 

(5S) -6-^Bn-5-t Ko^V- 3 — ^"^r y^^rif t e r t 

mmm 1 icia^w^&twT^) 3 0 g t ^3-^ e 0 g 

10 a^l»tiJ:Ofi#«:ISfe*Lfc±»*, WK^^l . 5 L T* 2 HttttS 

'&bntzmmm*mfr^£hTi&7kLfr<D%mi±TW.mmL. mow or, 5 

S) — 6— ^tao — 3, 5 - v?t Kp v^^^i^^S? t e r t — ~f^-f^ 2 4 g 

(3R, 5S) / (3S, 5S) =10 O/Otfeofc, 
15 'H-NMR (CDC 1 3 , 4 0 0 MH z/ppm) ; 1 . 47 (9H, s) 
, 1. 62-1. 78 (2 H, m) , 2. 43 ( 2 H, d , J = 6 . 4Hz) 
, 3. 51-3. 58 ( 2 H, m) , 3. 75 (1H, bs), 3. 84 (1 
H, bs), 4. 07-4. 13 (1H, m), 4. 23-4. 28 (1 H, 
m) 

20 

2 - [ (4R, 6S) -6- {fivutJ-sls) -2, 3 
-v^^lf^-4 — f/U] ftSte r t-^^ 

(3R, 5S)-6-^na-3, 5 — t h'n^f^^t^® t e r t - 
25 y^/U (Hlfe^J5ti|B«l<73*jfetCT^fiJE) 1. 08g (4. 5 2 mm o 1 ) £ 
Tirh>4. OmLli»«L, 2, 2 - >M h ^^/o O . 8 3mL (6 
8 mm o 1 ) % p - h/U^i ^^;U^>^8 . 6mg (0. 045mmol) 

zmiktiux-* mux 4. 5B#rfljt^ufc 0 mmTizK&mmti&mv>2, 2- 
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Tf~^j&£©*LT 2 - [ (4R, 6S) -6- (^nn^f;u) -2, 2- 
i'ji^VU— 1, 3-'/**fy-4-^] Utter t-^f/H. 2 5g 

'H-NMR (CDC 1 3 , 40 OMH z/ppm) ; 1 . 25 (1H, dd 
) , 1. 39 (3H, s ) , 1. 45 (9H, s), 1. 47 (3H, s), 
1. 77 (1H, d t) , 2. 33 (1H, dd), 2. 46 (1H, dd) 
, 2. 40 (1H, dd), 2. 51 (1H, dd), 4. 03-4. 10 ( 
10 1 H, m) , 4. 2 5-4. 3 0 ( 1 H, m) 



mmm i 

2- { (4R, 6S) -2, 2-^/^/1^-6- [ ( /■ /U^f — /l^^ 

-» *?"A/) — 1, 3 -v 5 ^"^-^^- 4 Site r t -zf^fr 
15 2-[(4R, 6S) — 6— (^no^f^) -2, 2-v^^/V— 1, 3 
-v?^-^r1h^-4 ->f/U] gfc&t e r t-^^/U < 111601] 6 ^fe^^^-^fe "C 
1 . O O g (3 . 6 0 mmo 1 ) „ ^it^T h 7 n -^^"A-T Is^r—V J* 
1 . 1 6 g ( 3 . 6 0 mm o 1 ) , U7A1, 76g (18. O mm o 
1) N->^ Kl OmL^HiSL, 10 0°CT-2 0B# 
20 RSfi^LfCo ^a^-C^SPcDft, *20mL^Pi, n 3 Ulttffi 

TtC^j^^ei-L/Co ^JE^^U H f =? 1*9 c-^ h (Merc 
k*±£gK i e s e 1 g e 1 6 O , ^=¥"tJ-> : g^^^/^ = 8 0 : 2 O) \ZLX&t 
25 |!L, 2- ( (4R, 6S) -2, 2 - P< ^7U- 6 - [ ^A'tf/Utf^A' 

/^/W] -1, 3 - v^^rlf X- 4 CA-) ft»t c r t-^O 

. 8 8 g (&fe@{fc) £rHX#i8 1 

■H-NMR (CDC 1 3 , 4 0 OMH z/ppm) ; 1 . 27 (1H, dd 
, J=23. 9, 11. 7Hz), 1. 39 (3H, s), 1. 45 (9H, 
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s ) , 1. 4 7 ( 3 H, s), 1. 57 (1H, dm, J = 10. 3Hz), 
2 . 08 (3H, s), 2. 32 (HI, dd, J = 15. 1, 5. 9 H z ) 
. 2. 45 (1H, dd, J = 15. 1, 6. 8Hz), 3. 97-4. 16 
(3H. m) , 4. 2 5-4. 3 3 ( 1 H, m) 

5 

2- { (4R, 6S) - 2, 2 — i^^^/U— 6 - [ (;* ^/l^U/tf nyU^* 
- 1 , 3 -v ? ^"^r-t»-V-4-^7b} gt&t e r t -Zf^J^ 
2- [ (4R, 6S) - 6- *?-/V) -2, 2 - v^ 3^-1, 3- 

10 isOr**)-^- 4-J ^1 gfcfifet e r t-^A* (HJ6flR|6^|S«t<0*fcl-T^ 
Jj£) 1. OOg (3. 60 mm o 1 ) x m.i£T l-7n -T'^/VT^-^AO 
. 5 g ( 1 . 8 0 mm o 1 ) „ &&tt M)")A0. 89g (10. 8mmol 
) 4rN. N-^f^/WU'lOmLtllliSU 1 0 0tt2 0 B#P«1 

*f#Lfc 0 tfflt-C^ro^, 7k20mL^JlDx. > n ^ri^^T 3 Steffi L 

15 fc 0 

-2 0«C£-C^£PLfc o flrffi Lfc*N&«:.5SiK ^n-^^-^v 
K«fc5*ferf>. t^EET^^^T, 2- { (4R, 6S) -2, 2-v=^^^ 

20 -6 - [ {* ^/ViJ/Vijp.^ /VJr*cis) * -1, 3 - v^^rlf ^ - 4 f 

/V} g*&t e r t -^/I'O. 7 6 g (fcfeSHfciM) 7 0%-C#fd o 

^J60ij9 

2- [ (4R, 6S) - 6- (t Knifv//f/U) -2, 2 -v^ 3^-1 
25 , 3-mty-4-^^] Iffiter t-/f/> 

2- { (4R, 6S) - 2, 2 - is* f-As— 6 - [ ( / ^ /\>i£~ /V*r* 
is) t^/is] -1, 3 -i/yj-^-y-ls- 4 -4 M g£&t e r t-^^/U (^2& 
0»j8<Z)^^Ji«fc «9BIK) 10g (33. lmmol) ?rlOOmL©^/- 
Zl'ML, 7k#8M$T, »y^AO. 46g (3. 3mmol) SrflO*. 
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5feU *5 0mL^DA, 0. 1 NJfcSM-T 4>fP Lfc 0 ±SB^^Srftfift^^^ 

5 r £kT<D&n&TiZ&% x mt&&lZ&fE±izm4kLX, 2- [ (4R, 6S) 
-6- (t Kn^f-^f/V) -2, 2.-*s**f-iV- \ , 3--^^-^ih^-4- 
g£S£t e r t-^/V8. 6 g (&feift#«a) £4X^1 00%T#fc. 
'H-NMR (CDC 1 3 , 4 0 OMH z/ppm) ; 1 . 29-1. 52 ( 
2H, m) , 1. 39 (3H, s) , 1. 45 (9H, s) , 1. 47 (3H 
10 , s), 2. 05 (1H, bs), 2. 33 (1H, dd, J = 15. 1, 5 
. 9Hz), 2. 44 (1H, dd, J = 15. 1, 6. 8Hz), 3. 47 
-3. 53 (1H, m) , 3. 5 8 -3. 6 4 ( 1 H, m) , 3. 99-4. 
0 4 (111, m) , 4. 2 7-4. 3 3 (1 H, m) 

15 mtfo&i 1 O 

(3R, 5S)— 6 — ^ n n — 3 , Kn* ->~- If- Vfife t e r t — 

HijISO B i&ltil 7 m L^^Hfiaixili, *t 2 li^-fSNBfiSr-^H-^iT, 

20 biS'L>^l-«fcoi:®tt£3ltf>> (5S) -6-^nn-5-tKD^->-3 
-^y/sdrfyit e r t-W0. 5%, {ffrzi — * 1 . 5%, 50m 
MyygiW (pH6. 5) 0. 5raLi:ffiSL, 1 OmL^ft^Kif 

^m^/u^J5px.xttttiL, ftffc**-MB4r?lsafciftfl£* n-^ h — (#7 

25 i» : -t-^^^^^^ttSli^^^^— CN-R (4. 6 mm x 2 5 0 mm) 
, : 1 mMV >-m7kmWi/T± h U/^= 5/ 1 , «f£5S : O. 7 mL 

/m i n , t^tb : 2 1 0 nm, # =y All : 3 0^) t'^tfLT, ^J&^S-U 5 
£j5fc Lfc ( 3 R , 5S) -6-^nn — 3, 5 - £ K o ^ ->^^r If t e 
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y7XfUt7- it 

(3R SS):(3S. 5S) 


^l/e/WJ«7A ^^^7. IF012144 

(Brevibacterium stationis) , 


37. 1 


94:6 


a'J^/^-T'J^A 7>f-7^X IF012072 
( Corynebacterium ammoniagenee) 


29. 2 


92:8 


SV^/W^A IF014136 
(Corynebacterium ammoniagenes) 


37. 7 


94:6 


a'J^/OrV'W* 50l>*S*A ATCC13287 
(Corynebacterium glutamicum) 


19. e 


94.6 


DK3'V7JX X'MPTtf* IAM1474 
(Rhodococcua erythropolis) 


24. 8 


83:17 



mt&m 1 1 

(5S) -6-^PP-5-t - * y ^ df if t e r t -!7* 

15 T/U^V#|SMT. n -:/^vUJJ ^r> A(7)^^r-^>^?S (1- 5mol/L 
) 1 5mL (2 4 Ommo 1 ) {31, JS^T5*tT% i^-f y^D ;>2. 
67g (2 6. 4mmol) i:f F7t Ko77>5m 1 ^^iSSMT 

TK^ib-t" h y (6 0%5 2 4 0mg (6mmol 

20 ffi^) £ — ^rl^Tifc^U fh7tKn77^6mltt^., SMb^^S' 
yAl. 71 g (18. Ommol) . ffim t e r t - rf^/V 1 . 7 4 g (1 
5. Ommol) , (3S) -4— — fc Kn dr->g§^m^H . O 
g (6mmo 1) 5t«nL3 0 ^ISAM* Lfco £ 3fe^tB»L 
fc y ^"7 A-^ y^n tV^T 5 Kift SrraaaETl 0#a»»7-TiBTU BEJ-2 5 
25 °C •£ T*#M& L 3 B#fM# L7io 

SH5S&6. 4 7 g% ?Kl Om I (DM&mz, &WT , ±fcfcfci&&&.'<*t£ 0 

mi. 7 8 g $r#r=i 0 mSrlUfg«F'j2(cie^o^?fe(c«fc yftffi^fct Mx 

^6 4%T-feofc 0 
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(5S) — 6— tux*— 5 — fcKo =^->— 3 — str^r y-^=?r ^ >-g£ t e r t — ~f 

mTtmmmmm'pmtet tttffl^gtt2- [e- <t k^->^^) 
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i . Tte-^xC ( I ) ; 



5 




(St*, Rl tt, 7K^> $S?3&1 ~1 2 07^^1. J^^^C6~1 2©7'J 
-/uJ6Xtt^3(f«[7~l 2 WT^/^/vSw^-f nri>£^-r o R 4 , R s tt, 

15 y -^SXIl^t 7-12 07 7/V^f/H©^f ii^lrtt. R 4 . R s 

(i) Tte-fls:*: (id ; 

20 X 2 CH 2 C0 2 R 1 

(II) 

(5C*, Ri ( ±, jjtjf^ ~1 2<DT/W3r/V3£ % 6 ~ 1 2 <D7 V ~ 

25 yusx(ij^mi&7~ i 2«7 7/u^^swv>f^^^t 0 x 2 fcm$.tz 

^£-£-tD3g!£*L5^/ 7— TfS-J&SC; (III) ; 
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^r^-To ) T^^n^fk-^^Jt'- 3 0°CW_hcora. J KT-S/S^ J tir> TIE— J&5£ ( 

10 IV); 




20 



25 



(2) ^.{z-cDit^^m^^m^xm^-ra^ ^tie-js^; (v 



) 




C0 2 R 1 



(V) 



X ^Tffi-^it (VI) ; 
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CQ 2 R 1 



(VI) 



io mm i ~ 1 2 ©7/^;n, mm& 6 ~ i 2©7y -^sxns*& 7-12 

<7)7 7^/i'Swv>f^§:*t, R 4 „ R 5 fi, SvMZL^L-C^SrTfcsJcL 
(4) 3Sl-r<z>{fc^Jfe£ % 7v'/^->fbfflT'7^t^->fbtS - i i-i 

15 TfB— «s£ (VII) ; 




25 (it*, R' , R 4 % R 5 li±BS{C|s] c 0 R 3 ii, Tkfff, £HfH8ti~i 2CDT^ 




# 
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t£g£ bTTfe-ft3:it (viii) ; 



3. ^^S/^A7 5 KH*5l/>T, R 6 R 7 V^n t>S-Cfc5it* 



X 3 Mg N 




(VI I I) 



15 
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8 . TIB— ASfSfc (III) ; 



OH 




(III) 



CQ 2 R' 



10 



15 



TIS-^ (IX) ; 

X 4 Mg R 8 

(IX) 



20 XttSi^7~l 2«7 7/l' :J r^S©l' , fW^tto X 4 {2, ^d^^ 
Sr^-To ) T*i^5/!J-t-^Itf^lL, T?e— fS^C (II) 

» 

X 2 CH 2 C0 2 R 1 
25 (ID 

(it*. R 1 tt, 7K^, J^^^l~l 2<DTJV*/Vm. 2<DTV 
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TSB-«5t (IV); 



9. {T V — /M&SH-fcS^T, R a ^ter t - ^f ^It. X 4 

-c fc s is # j£ a t agj <d $gi£& 0 



i o. (iii) &&RU-?ir*i/VMt&to 

-e^46^SU, (II) T?it*H5filF»|3:^f^ilS*t»L, iSX 

»i0flfi<Z>^IS<^v^tb*»Srf^ffi$-frTSBK$*b5^y 7— h t , - 3 0°CUA_h 
<£>i&K-CRffi£-£> — f&5£ (IV) T-^^ix^ib-g-^^^i^i"^. Hf3fcJ£ 1 £■ 
20 SB*fcroR5£85„ 

ii. TkHHb^- h y Ca, y i-yjxi/'t tvi^r s: KXiiv/ 

(i«Si:LTTE-^ (X) ; 



5 




(IV) 



15 
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Li- 



-N 



(X) 



c^*. r' , r 10 w\ femm i - 1 2(DTsi>*^m, mmme- 1 2<dtv 

14. Df ^7; Klu^V^TR 9 t R 10 j&W y^t3 tVwST'fcait^Jll 

15 3 mmvmmm* 



^^-hy^AJH, ?7>f'>7'JPL ^yf^-7l, ^yW<n-^-fc;*JR, fcT 

25 

• -7=7 5- 4 i£=r 4 ^rt 9 • ts"r << ^ =7 — 5, 
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10 U^^t^'P^^T-f- yti p-v • p ^v?— , 7>tV< 

^-r^x "7^> - *$=3-lr=- * s =j y 7" y • T = 7^^, =» y ^ 

a7t!)7A - 7^ty7, =1 y *s<?t y 7^ • ^vu^ 5 A, *5«fcU\ 

15 

17. 7*>Aoa-*->fWWi: LT. TIB— (X I ) ; 



20 




(XI) 



25 

tf>7 y — ^SXf4^*ft 7 ~ 1 2(DT =7 ^*r/\sm<7>^-fM**&~f° ) 
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is. 4m.T^^=^^ j^t>/^^mm^^^x. R'\ R 12 , R'\ R ,4 ^v>-r 

19. Tv'/u^^te^lt LT. TIE— (XII) ; 



(it*. R 15 , R 16 , R'\ R ,fi l*. ^tl^tuLT, j^3f$U — 1 2 07^* 
T*^^tv-5 4iKT>^-^Ami:Tg[l-^^ (XIII) ; 



R 



15 




(XII) 



15 



25 
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15 

2 0. 4i&T j*$ftfc:*3V >"C, R' 5 , R 16 , R*\ R lB >JH n - ~f 

2 1. 4il»r^*=!>^^^*3V'»X, X 6 iS^3{|*^ti^3(|(7>V^n*'t?*> 
20 SiffsfcJg 1 9 £ fete 2 0 (DV>-rn*^dfB^C75$!iit^o 

22. tf/i^^gg&id^^T, m**-*- h y * A*/tfi* y ?Acov>-ma»-c 

25 2 3. 4»T^^*J*££ffljf£i: LTffc«tt*EJlT©£fflfl;fc-r5tt# 
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2 5. R' e r t - ^ST'foSiSMl S J b 2 40V^W(-IBt 



27. r 3 *s^^s-cfe5f**3g i a>c, 2 6<ou^n*^sattoKagisfe. 

10 {^fBi&?>§!!&£ 0 

2 9. X 1 *5, **-Cfc5»*«l*»b2 8 0V^*L*»iH|B«<0«afe, 

3 O . TIE— Jftifc (II) : 



fflHTii^x;7-h^« TIB-HSit (III) ; 



x 2 ch 2 co 2 r 1 
(ii) 




(Hi) 
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I V) ; 




CQ 2 R 1 



(IV) 



15 3 1. i^^^^^/^^^^iolNTX 2 ^7K^0^-C'fc>9 , x77"F 
lltli: LTTIE-^SC (VIII) ; 



X J Mg N 



20 



V 



(VI I I) 



R 6 , R 7 \t. J^m^l~l 2<DT jU^-;um. f%m%i 6 ~ 1 2 (DTI 1 

is 3 o (^ta^^isiit&o 

3 2. ?^->')i.7^ KII^^T, R 6 t R 7 tfW ^ a 
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3 i mm<DM&m 0 

33. v^^^i^T-; Kl-:J3V^TX 3 dSJa*JSR^-C*>5lH*^3 1 

5 

3 o icia^^siit^o 

10 3 5. niy 7- h it 5 KIM, ?K U ^-^/v^^^ip-TS . If ^ 3 

0 frh 3 4 <DV*T;taWwSE<fttf>l!Ugifeo 



15 

3 7 . TBS— WLtZ. (Ill) ; 




25 ^^-r 0 ) -e^ £ ixs 

TnE — (IX) ; 
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X 4 Mg R 1 



8 



(IX) 



R 8 tt, !%m&l~l 2 ^&6~1 2<DTV—^m 

) T-i J ii5 / t - /^I » j&I L , TIB— (ID ; 



Tta-^ (IV) ; 



25 

3 8. ~-r— /^^;il(-^3v^T, r 6 # t e r t -7'f ;vSt\ x 4 



X 2 CH 2 C0 2 R 1 

(II) 




(IV) 
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39. -«5£ (i i i) ■vrnzfrzit-ervo*. i&mRTf-Tr Mt&m 

5 ©aSTgf&^t, -J&it (IV) TSStbSfb^Sriilit-rS^ffio 



10 4 1. ^t^^^^^^xti^^-^^^^^T'fc 



4 2. ^^f^l^|I^^tX ! ^TK^H^-Cfc^, oiy^-H 
C:i&S<b LTTta-^ (X) ; 

15 

Li N 

R 10 



(at*, R 9 , R'° tt % 1 ~ 1 2 07^*;H;, J^#^6~ 1 2(DT V 

2 t2i&0&!i£i£o 
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4 4. R l e r t -7Y^lTfc5!^3g3 0 7i^4 3©V^f H^f-IB 

4 6. X' ASJt&3R-Cfo5Hf3ft^3 0/9><b4 5 <D V >T tU^tCfEf^iiiitifco 
4 7. TSE— «3£ (IV) ; 



ts-j&it (V) ; 



25 




(IV) 



15 




(V) 
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• t°-7"^. ^tvr^y • t^, ^rtyf>^- ^tVfV^' 

up?*. f*'< y • . ^7^f^ • 777'y-, h y 

y ^--r^-fe^ - n ^-^/u^^ — , ^f-zi-y-yto n-v^r-tr;* - a ? v?— % 7*nr^ 
^fa7A • ny^ry^-r^-rn^, ^y* 

/<^r y7A-77^ty^, 3y^/<^7y7A-^^^^> *5J:v, 

25 4 7£fcf2 4 8 <7}^-f;h,a>{c!2&tf)£4iti&o 

5 0. R 1 jJS t e r t - 7"^-^ST'fc 5 4 7 75^b 4 9 <7>^-f 15 



0008011 A1 1 > 



10 
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5 1. X 1 5 W#>K 4 7 fab 5 O <D\,^-rfrt)*\^mM.<Dm&i(£e 



5 2 - TIE — flS!^ (VI) ; 




(VI) 



CO z R 1 



15 



-C3SSJt5'ffc£*»K:. TSB— (XII) ; 



20 



x- 



.15 



-n: 



,16 



.17 



,18 



(XII) 



R>\ R'\ R»\ R"tt, ^tv^ttJA&UX, JR*«1-1 2<DT^*c 
/H, ^it6~l 2©7'J-/HXIiM7~l 2»77/^/H«^-f 

n^€r*-r 0 x s ii % Anyyif, t kb*->s, 7w^->i«n» 
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T-^£*X-5 4*&T^^r=^ J*mt Tie— Jtt^ (XIII) ; 



5 




(XIII) 



&m*fcnTA># v ±m±m(D ? -h(o\^-rM^m-r 0 mil *fctt2<E>Mfe 

it, 7i//^^kt5ri:(-«t'?, TIB-^ (VII) ; 




0 

(VI I) 



(it4\ R' > R 4 , R s fi-hlS^leiCo R s tt, 1 ~ i 2<75T/i^ 

5 3. 4a7y^-^^tf-*3^-C, R'\ R 16 x R'\ R"^V>fnt)n-7' 
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5 4. 4ffl.T V^r^^^{'*5^-C, X 5 ^SgJ? * fc JS^^S V ^fn^T 
5 5. ^A^^^l^^T, M^^- h y ?2M£f£f2# y ? ACDl^T*^-? 

5 fc-5!^3itJi5 2 5 4<D\,^-rM>\z.mm<vw&m 0 

10 5 7. Ti//l<**'>ikRfc<DtgmzN, N-v/^fWA7U'OTt 
5fit#:^5 2/5^5 6<m^THaMcfS3£cog!i5gi& 0 

5 8. R 1 j&S t e r t 5 2fah 5 7 (DV^T^^'IS 

15 

5 9. R 3 ds^^/u3£-e*>5S**^5 2^b5 8<ov^ix*^tSttoS45ftife« 

60. R 4 t R s dSV^iT/t>^^/US-C*>SS**^5 2?5>b 5 9<OV>fh^ 

20 

6 1. X ' ifiMM T? $> 5 ft^^ 5 2 ^ 6 0 CO V ^"ffrt^* [dfBifeco^itfeo 



25 
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